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The answer to the question posed by Blondel and
Toninelli in their title to Ref. [1] is clearly yes. See Fig.
1. The kinetically constrained model (KCM) considered
in that figure is the East model [2] coupled to a diffusing
probe particle, a model first introduced in Ref. [3]. It is
the model analyzed in Ref. [1].
The data presented in Fig. 1 extends that of Ref. [3] by
six orders of magnitude in relaxation time. The range of
conditions considered in Fig. 1 is the range of variation
in τ that is accessible to reversible glass-forming melts.
For that range, the graphed results can be fit with a
fractional Stokes-Einstein (SE) relationship, D ∝ τ−ξ
with ξ ≈ 0.77. The value of the exponent ξ is consistent
with those used to fit experimental data [4], and it is
consistent with value proposed in Ref. [3].
The usual SE relationship is the mean-field result,
D ∝ 1/τ . The breakdown of this relationship, termed
“decoupling,” is physically significant because it implies
fluctuation dominance. It is therefore important for the
validity and applicability of the model that it exhibits
decoupling consistent with experiment.
Blondel and Toninelli show that fractional SE be-
havior cannot be the result of the model in the limit
of very low temperature [1]. Specifically, they derive
q2 6 Dτ 6 1/qα, where α > 0 and q is the equilib-
rium concentration of excited sites, q = (1 + e1/T )−1.
This excludes fractional SE as T → 0 because τ grows
faster than any power of 1/q upon lowering temperature
T . An acceptable asymptotic form is Dτ ∼ 1/qα, for
which Blondel and Toninelli suggest α = 2. This pur-
ported value of α is inconsistent with our numerical data.
The best fit, shown in the bottom panel of Fig. 1, gives
instead α ≈ 1.5 or 1.6, and a yet smaller exponent would
be needed for a best fit of the lower temperature data.
Whatever form is used to fit the data, the East model
coupled to a diffusing probe exhibits significant decou-
pling, with violation of the SE relationship growing by
orders of magnitude as temperature is lowered.
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FIG. 1. Diffusing probe coupled to the East model, as in Ref.
[3]. The top panel shows the inverse of the diffusion constant
of the probe, D−1, as a function of relaxation time τ (i.e., the
average persistence time). Blue squares are the original data
[3] (temperatures 5.0 > T > 0.3). Black circles are the new
data (1.0 > T > 0.2). The red line is a fit D ∼ τ−ξ over the
whole range, and the black line the case of no SE breakdown.
Pronounced decoupling is obvious. The bottom panel is a test
of theDτ ∼ q−α scaling proposed in [1], with q = (1+e1/T )−1.
A best fit to the full range of data yields α ≈ 1.6 (rather than
2, as suggested in Ref. [1]). (For data collection, system sizes
ranged from L = 103 to 106, and averages from 104 to 106
probe trajectories. Error estimates are generally smaller than
symbols. The exception is for T = 0.21 and 0.2.)
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